Abstract
Introduction
60°C for 30 min each and 4 washes with PBT (1X PBS, 0.1% Triton X-100, 2mg/ml BSA). The samples 149 were then blocked in 10% normal goat serum in PBT at 4°C for 60 minutes and alkaline phosphatase- was desheathed and Vaseline wells were placed on the lvn, dgn, pdn and pyn nerves (Fig. 1A) .
217
Extracellular recordings from these nerves were made using stainless steel electrodes placed in the wells 
234

Results
235
The stomatogastric ganglion (Fig. 1A) of the crab contains 26-27 identifiable neurons that make 236 multiple electrical synapses within the circuit (Fig 1B) . In this study we attempt to characterize the 
246
Three different PCR products were obtained and were further elongated with repeated 3' and 5' RACE. (Fig 2A) . Kyte-Doolittle 258 hydropathy profiles for protein sequences of the twelve innexins show four hydrophobic regions in each protein that correspond to the highly conserved transmembrane (TM) domains (Fig 2A) found in innexins 
269
However, these two sequences do not contain the innexin signature motifs and are not included in the 270 dataset.
272
We conducted phylogenetic analysis of the newly identified C. borealis and H. americanus Fig 2C) shows that, as expected, H. americanus Inx2 and Inx3 are more similar to H.
292
gammarus Inx2 and Inx1 respectively, than they are to their crab homologs.
294
Within the crustaceans, the Innexins seem to be clustered into two general subfamilies (Fig 2C) , 
304
Tissue-and cell-type-specific expression of innexin genes in the crab
305
Our tissue RT-PCR screen revealed heterogeneity in the expression of all 6 innexin genes in the 306 crab C. borealis across both muscle and nervous system samples ( Fig 3A) . Skeletal muscle expressed 307 all 6 innexins with apparent equal intensity, while heart muscle expressed almost exclusively Inx5. The 
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Because Inx1 and Inx3 were two of the most prominently expressed innexins in the STG neurons 329 (see Fig 3B) , we performed in situ hybridization with Inx1 and Inx3 LNA probes on the STG ganglion.
330
Experiments with antisense probes show that both Inx1 (Fig 4A-C) and Inx3 (Fig 4D-F 
336
The expression of both Inx1 and Inx3 mRNA is not restricted to specific cell types in the STG. For every 337 identified cell type, 50-100% of the cells tested expressed either Inx1 or Inx3 transcripts (Fig 4C, F) . (Table 1) .
Characterization of Innexin expression in PD and LPG cells in the crab STG
345
To characterize the expression of the Innexins 1, 2 and 3 within an individual cell, we did further 
357
However, the number of Inx1 mRNA copy number was significantly higher than the mRNA copy number 
387
Coupling coefficient was calculated as the ratio of the change in voltage in the second cell to the voltage 388 change in the injected cell (Methods).
390
We looked at the coupling strength and directionality of the electrical synapse between the PD 391 and LPG cells (Fig 6A-C) . The PD-LPG pair of cells showed a distinct directionality and for every PD-LPG 392 pair tested, the apparent coupling coefficient was larger when hyperpolarizing currents were injected in Fig 6A-B) . For example, in the traces shown in Figure   403 6A, when the PD cell was depolarized, this change in voltage caused a greater depolarizing change in the 404 membrane potential of a coupled LPG cell than when the same cell was hyperpolarized. Conversely, 405 traces in Figure 6B show that when the LPG cell was depolarized, the corresponding voltage change in 406 the PD cell was smaller than when the LPG cell was hyperpolarized (traces in Fig 6A and 
412
The two PD cells in the STG are also coupled to each other (Fig 7A-B 
426
( Fig 8A-D) . These experiments show that there is no correlation between CC PD-PD and CC PD-LPG for any given PD cell suggesting that the strength of electrical coupling is not entirely dependent on membrane 428 properties and individual synapses from a given neuron might be independently regulated (Fig 8E; 
490
We were able to electrophysiologically measure the apparent coupling coefficient and then isolate 491 these cells to perform RT qPCR for levels of innexin genes. However, we did not see any correlation 
